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Reports of Raccoon Rabies Declining

A substantial decrease in the num-
ber of rabid raccoons being reported
in Virginia has occurred (see Figure).
Apparently the epizootic that was so
intense in Northern Virginia has lev-
eled off to an enzootic state. This
probably reflects a decrease in sus-
ceptible raccoons caused by the large
number that were killed by the disease
and an unknown number who may
have developed natural immunity. It
is not clear whether the number of
rabies cases will increase when the

susceptible raccoon population recov-
ers to pre-epizootic levels. Three
counties reported raccoon rabies for
the first time in 1984: Albemarle,
Fluvanna and Louisa. Hanover
county reported a rabid fox in 1984
and, in the last week of February,
1985, a rabid raccoon was reported
from that county. The newly affected
areas are much more rural than those
previously reporting high numbers of
positive raccoons. If the epizootic

spreads south, as expected, more ur-
banized areas will be affected and
there may be, once again, an upsurge
in total numbers due to relatively
dense populations of both raccoons
and humans, as well as more pets to
interact with the wildlife.

As shown in the figure, the inci-
dence of cat rabies appears to have
paralleled that of raccoons. At least 23
jurisdictions now have ordinances re-
quiring rabies vaccinations for cats.
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Injection into the Buttock

Suboptimal Response to Hepatitis B Vaccine

TABLE 1. Vaccine response in hospitals reporting suboptimal
and normal response to HBV vaccine, by injection site—

Hepatitis B (HB) vaccine was li-
censed in November 1981 as a highly
immunogenic and effective vaccine
against hepatitis B virus (HBV) infec-
tion. Large studies before licensure
demonstrated, with one exception,
that the vaccine induced antibody* in
over 90% of healthy adult recipients
of the three-dose series (/-3). The one
exception, in which only 85% of recip-
ients responded to vaccination, was
later shown to be caused by partial
freezing of the vaccine during ship-
ment (4).

Since vaccine licensure, however,
the vaccine manufacturer (Merck,
Sharp & Dohme) and CDC have re-
ceived reports of suboptimal response
to vaccine in the health-care person-
nel of a number of hospitals and other
vaccine users. Two such examples, in
which only 82% and 68% of normal
adults responded to vaccination, have
recently been published (5-6). Initial
investigations of these and other re-
ports by the manufacturer and by
CDC included site visits, repeat sero-
logic testing of vaccine recipients to
confirm poor response, assays of re-
sidual vaccine for evidence of freezing
and for retention of potency, and re-
view of vaccine lots used. These in-
Eestigations generally confirmed sub-

ptimal vaccine response but failed to
identify any specific cause. The inves-
tigations did indicate that, in many
such instances, vaccine had been
given by buttock (gluteal) injection, in
contrast to the arm (deltoid) injection
used in all prelicensure vaccine stud-
1€8.

Two recent investigations, one by
the vaccine manufacturer and the
other by CDC, indicate that site of
vaccine injection is important in ex-
plaining suboptimal response to vac-
cine in many vaccine programs. Both
studies were retrospective telephone
surveys of hospitals or hemodialysis
units that had vaccinated and then
serotested significant numbers of per-
sons after vaccination.

Vaccine manufacturer’s study: In
December 1984, the vaccine manufac-
turer surveyed two groups of vaccine
users: over 90 hospitals that had con-
tacted the manufacturer reporting
suboptimal vaccine response and an
additional 12 hospitals known to have
conducted large vaccination programs
and to have done postvaccination
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Merck, Sharp & Dohme study, December 1984

*Arm, compared with buttock. fNinety-three institutions. §Twelve institutions.

testing. The telephone survey verified
the exact number of persons complet-
ing vaccination and the number failing
to respond to vaccine and determined
the vaccine injection site. Injection
site for the hospital was classified as
arm if over 90% of persons received
vaccine in the arm; buttock if over
90% received vaccine in the buttock;
and mixed for all others.

In both surveys, vaccine response
rate was significantly higher in hospi-
tals using arm injection than in those
using buttock injection (Table 2).
Among hospitals that reported subop-
timal vaccine response, the pooled re-
sponse rate for vaccinees was 88% in
hospitals using arm injection and 73%
in those using buttock injection (p <
0.01). Among the 12 other hospitals,
response rates were higher, as would
be expected for hospitals not selected
for poor vaccine response; however,
response to arm injection was higher
than for buttock injection. Further-
more, when 55 hospitals that had vac-
cinated and tested 50 or more persons
were ranked by response rate to vac-

cine and compared, arm injection was
clearly superior (Figure 1). Among 18
institutions reporting 90% or better
response, 13 used arm injection, and
one used buttock. Among 21 report-
ing lower than 80% response, 18 used
buttock injection, and two used arm
injection.

CDC’s study: To avoid selection
bias inherent in the above study and

sponse in a representative group o

o

to more accurately assess vaccine reo

vaccine users, in January 1985,
CDC’s Hepatitis Branch assessed
vaccine response among staff in all
hemodialysis units known to have
vaccinated 20 or more staff as of De-
cember 1983. Sixty-three centers
were contacted and interviewed, and
57 were included in the final data.
Among six centers not included, one
refused to participate; two did not do
postvaccination testing; two tested
only a small sample of vaccinees; and

*Detectable by commercial radioim-
munoassay or enzyme immunoassay
tests.

TABLE 2. Response to hepatitis B vaccine in hemodialysis

staff, by injection site—CDC study, January 1985
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one had participated in a prelicensure
vaccine trial. In addition to the ques-
tions in the first survey, centers were
asked to identify the laboratory
method of postvaccination testing,

“ length of needle used for injection,

©

and proportions of vaccinees who
were over 40 years of age or who were
significantly overweight. Among the
57 centers, 20 used arm injection (as
defined above); 23 used buttock injec-
tion; and 14 used mixed sites of injec-
tion.

Antibody response was signifi-
cantly higher in centers using the arm
as the injection site (Table 3). The
average vaccine response in such cen-
ters was 93%, compared with 82%
response in sites using buttock injec-
tion (p < 0.01). This difference re-
mained highly significant when the
method of postvaccination testing and
the proportions of vaccinees who
were over 40 years old or overweight
were considered in the analysis. De-
spite overall poorer response with
buttock injection, response in individ-
ual centers varied widely (Figure 1).
Among centers using buttock injec-
tion, eight (35%) reported excellent
response to vaccine (over 90% re-
sponding), and nine (39%) reported
poor response rates (fewer than 80%
responding). In contrast, 75% of cen-
ters using arm injection reported ex-
cellent response, and only one (5%)
reported poor response. Seventeen
centers using the buttock as injection
site reported using 1'/2-inch needles,
while the other six used l-inch nee-
dles. There was no difference in re-
sponse rates among these two groups.
Editorial Note: Although these studies
are preliminary, they strongly suggest
that response to HB vaccine is higher
when vaccine is given in the arm than
in the buttock. Furthermore, they ap-
pear to provide an explanation for
poor rates of response to HB vaccine
reported in some vaccine programs.
These data are the first to indicate that
response to any inactivated vaccine
given intramuscularly to adults may
vary with injection site. The Immuni-
zation Practices Advisory Committee
(ACIP) has previously recommended
that the arm is the preferred site of
injection for all adult vaccines (7).
However, the present studies demon-
strate that the buttock is a commonly
used site for HB vaccination. Because
of the important implications for use
of HB vaccine and other killed vac-
cines, a prospective study has been
initiated to confirm these data.
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The physiologic reasons for lower
response rate to vaccine injections in
the buttock are yet to be defined. The
most likely explanation is that injec-
tions given in the buttock frequently
fail to reach muscle and are instead
deposited in fat where the vaccine
may not be well mobilized. The
authors of a recent study using CAT
scans to assess gluteal fat thickness
estimated that, when adults are given
injections in the buttock using a 3.5
cm (1¥s-inch) needle, 85% of injec-
tions in men and 95% of those in
women are deposited in fat rather
than muscle (8). An earlier study
showed that lidocaine is mobilized
more slowly when injected in the but-
tock than when given in the arm (9).

Pending further data, the ACIP and
CDC recommend that the arm be used
as the site of HB vaccine administra-
tion in all adults. For hemodialysis
patients, who do not respond as well
to vaccine as immunocompetent indi-
viduals, vaccine should be given in
the arm unless this will jeopardize
shunt access. For infants born to
HBV-carrier mothers, the preferred
site for HB vaccination remains the
anterolateral thigh.
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FIGURE 1. Response rates to hepatitis B vaccine
in hospitals and hemodialysis units, by injection site—
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*Percentage of vaccinated persons in each program who developed antibody
after vaccination. Antibody was detected by commercial radioimmunoassay or

enzyme immu noassay tests.
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Month: April, 1985

State Regions
Disease This Last Total to Date SM ‘(?ea;r This howh
Month | Month | 1985 1984 | To Date [IN.W.| N. |S.W. | C. | E.
Measles ] 7 12 2 48 0 0 o] 0 0
Mumps 5 ) 16 7 30 0 | | 1 2
Pertussis 1 1 3 7 8 0 0 0 0 |
Rubella 0 0 0 0 5 0 0 0 0 0
Meningitis—Aseptic 11 17 60 40 34 2 1 2 6 0
*Bacterial 25 28 111 101 87 4 2110 4 5
Hepatitis A (Infectious) 21 9 81 37 64 1 6 | 14 0 0
B (Serum) 43 4] 196 169 169 U B 4 3
Non-A, Non-B 9 10 35 40 24 1 1 3 2 2
Salmonellosis 76 154 367 277 284 15 |3 Y 13020
Shigellosis 6 7 23 102 139 3 3 0 0 0
Campylobacter Infections 36 52 147 132 67 9 6 8 9 4
Tuberculosis 36 32 105 131 - |- === =
Syphilis (Primary & Secondary) 25 36 111 143 192 1 2 6 13
Gonorrhea 1296 1897 5867 6362 6383 | — | — | — | — | —
Rocky Mountain Spotted Fever 0 0 0 2 1 0 0 0 0 0
Rabies in Animals 19 24 64 99 104 10 2 3 4 0
Meningococcal Infections 9 12 33 31 31 0 1 4 3 2
Influenza 105 485 895 941 1488 25 61 36 151F 1{
Toxic Shock Syndrome 0 0 0 4 2 0 0 0 0 0
Reyes Syndrome 0 0 2 4 7) 0 0 0 0 0
Legionellosis 1 2 5 5 5 0 0 0 1 0
Kawasaki’s Disease 2 0 15 3 8 0 | 0 0 1
Other:

Counties Reporting Animal Rabies: Albemarle 1 skunk; Augusta 1 raccoon; Fauquier 1 raccoon; Louisa 4 raccoons;
Madison 1 skunk; Rockingham 1 skunk; Shenandoah 1 raccoon; Arlington 1 raccoon; Loudoun 1 raccoon; Lee 3 skunks;
Hanover 3 raccoons; Prince George 1 raccoon.

Occupational Illnesses: Pneumoconiosis 34; Poisoning, trichloroethylene 35; Carpal tunnel syndrome 27; Silicosis 13;
Hearing loss 8; Asbestosis 7; Byssinosis 1; Dermatoses 1; Mesothelioma 1; Poisoning, lead 1

*other than meningococcal
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